
Copyright © Houghton Mifflin Company. All rights reserved. 12–1 



Copyright © Houghton Mifflin Company. All rights reserved. 12–2 



Copyright © Houghton Mifflin Company. All rights reserved. 12–3 

Figure 12.1  
Starting with a 
Flask of 
Nitrogen 
Dioxide at 
300oC, 
Concentrations 
of Nitrogen 
Dioxide, Nitric 
Oxide, and 
Oxygen are 
Plotted versus 
Time 
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Figure 12.2  Representation of the 
Reaction of 2NO2 (g) 2NO(g) + O2 (g)  
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Figure 12.3  A Plot of the Concentration of 
N2O5 as a Function of Time for the Reaction 
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Figure 12.4  A Plot of In[N2O5] versus 
Time 



Copyright © Houghton Mifflin Company. All rights reserved. 12–8 

Figure 12.5  A Plot of [N2O5] versus Time for 
the Decomposition Reaction of N2O5 
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[C4H6] 
(mol/L)

Time (s) ln[C4H6] 1/[C4H6]

0.01000 0 -4.605 100
0.00625 1000 -5.075 160
0.00476 1800 -5.348 210
0.00370 2800 -5.599 270
0.00313 3600 -5.767 319
0.00270 4400 -5.915 370
0.00241 5200 -6.028 415
0.00208 6200 -6.175 481

Problem:  Consider the dimerization of butadiene.	


2C4H6(g)  -->  C8H12(g)	



a.  Is the reaction first or second order?	


b.  What is the value of the rate constant?	


c.  What is the half-life under the conditions of this experiment	
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Figure 12.6  (a) A Plot of In[C4H6] 
versus t (b) A Plot of 1/[C4H6] versus T 
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Figure 12.7  
A Plot of [A] 
versus T for a 
Zero-Order 
Reaction 
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Figure 12.8  The Decomposition 
Reaction 2N2O(g) 2N2 + O2 (g) takes 

Place on a Platinum Surface 
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Figure 12.9  A Molecular 
Representation of the Elementary Steps 

in the Reaction of NO2 and CO 
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Table 12.7  Examples of Elementary 
Steps 
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Figure 12.10  
A Plot 
Showing the 
Exponential 
Dependence 
of the Rate 
Constant on 
Absolute 
Temperature 
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Figure 12.11 a & b  (a) The Change in Potential 
as a Function of Reaction Progress (b) A 
Molecular Representation of the Reaction 
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Figure 12.12  Plot Showing the Number of 
Collisions with a Particular Energy at T1 and 

T2,  where T2>T1 
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Figure 12.13  Several Possible Orientations 
for a Collision Between Two BrNO Molecules 
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Figure 
12.14  Plot 
of In(k) 
versus 1/T 
for the 
Reaction of 
2N2O5   
4NO2 (g) + 
O2(g) 
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Figure 12.15  Energy Plots for a Given 
Reaction 
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Figure 12.16 a & b  Effect of a Catalyst 
on the Number of Reaction-Producing 

Collisions  
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Figure 12.17 a-d  
Heterogeneous Catalysis of the 

Hydrogenation of Ethylene 
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Figure 12.21  Protein-Substrate 
Interaction 


